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INTRODUCTION This report describes a computer code developed for the Directorate of Licensing of the Atomic Energy Commission to evaluate atmospheric dispersion characteristics of potential sites for nuclear power stations.
To do this, concentrations of effluents normalized by the source strength of the power plant are calculated. These atmospheric dilution factors are calculated for hourly and annual periods using data describing the power plant site and meteorology of the area.
INPUT DATA
A complete description of the input data necessary to run the program is given in appendix A. These data include a joint frequency distribution of wind speed and stability classes for each directional sector, the distances to the site boundary in each sector, the minimum distance to a site boundary, the distance to the nearest population center, and the cross section and height of the reactor building. If the site has a stack, the exit velocity of the effluent, the height and diameter of the stack, and the distances and elevations of significant terrain features for each sector must also be provided.
MACHINE REQUIREMENTS
The program is written in FORTRAN IV and uses 250 K memory on an IBM 360/75 computer. Computing time varies depending on the options used and the size of the joint frequency distribution. A typical run using all the options and calculating both the surface and the stack effluent releases takes less than 1 min of computing time.
Plotting is done on an FR-80 microfilm system. The plotting routines are separate from the calculating routines, so that the program can be run where an FR-80 is not available. In this case, core require ments would also be reduced.
DESIGN BASIS ACCIDENT MODEL
To evaluate the potential severity of an accident, atmospheric dilution factors are calculated for each hour in a year of "typical" weather conditions. One can then see the value of x/Q (effluent concentra tion/source strength) that could be exceeded any given percent of the time. The calculations use the following equations: For a ground-level release, the results of (la) and (lb) are compared and the larger value is used. Equation (lb) represents the limit allowed for building wake dilution. Values of x/Q are calculated for all combinations of wind speed and stability classes using distances obtained in three different ways: (1) the distance to the nearest site boundary, (2) the distance to the nearest population center, and (3) the actual distance to the site boundary in each sector. In each case, the values of x/Q are ordered from greatest to least, and the cumulative frequency is obtained from the joint frequency distribution. Finally a curve is fit to the x/Q versus cumulative frequency data points, and the data points and curves are plotted on log-normal plots.
If a statk release is considered, (2) is used and the same procedures followed as for a ground release. In this case, however, the maximum value of x/Q may occur at some distance beyond the considered distance. Because of this, calculations are made for a number of distances, and the maximum value of x/Q at or beyond the considered distance is the one used. The program has the option to assume mixing occurs between adjacent sectors. This option smoothes the values of (x/Q)seg ^^ follows:
ANNUAL AVERAGE MODEL
J.U (x/Q)|/ = the smoothed value of (x/Q)seg i" the K sector (X/Q)K = (x/Q)seg in *he K*^ sector. A second option that is also available averages all values of (x/Q)seg ^^ each radii.
Note that the program can calculate values for a ground, an elevated, or a mixed release. For a mixed release, the origin is assumed to be at the reactor building; values obtained from an elevated release are interpolated into the appropriate radii surrounding the reactor.
CALMS
Note that in (la), (lb), (2), (3a), and (3b) wind speed appears as a factor in the denominator. This causes obvious difficulties in making calculations for calm periods.
The procedure used in the model is to assign a "direction" to each calm period according to the directional distribution for the lowest wind speed class. This is done separately for the calms in each stability category. In the rare instance that a stability category has calms but no occurrence of a lowest wind speed class, the calms are distributed evenly among all sectors. The calms are then added to the lowest wind speed class in the proper sector and stability category. The program also has the option of making the calms a separate wind speed class by assigning them some wind speed value and distributing them to the sectors in the same manner as above. 
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